Probability and Chaos: A Probability
Simulation for Bush Fires and
Diseases
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Computer based simulations using the mathematics of probability are used to:
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o Predict traffic flows and to program traffic lights
e Estimate the number of people in a population likely to catch a disease such as the HI1N1 virus
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Probability models also explain why:
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e Some people in a population never catch the
flu, even though people around them do
e Some trees in a bush fire remain unburned
even though surrounding trees are all burned
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A tree will not catch fire if all the adjacent trees completely burn down before it is ignited.
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Have students model the trees by standing in a regular pattern l l l ' '
so that adjacent “trees” can easily be identified. _i_ _l N _l G _l N _l N
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The teacher decides which of the boys (“trees”) is hit by lightning and starts the fire.
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Each surrounding “tree” uses their calculator to decide whether they catch fire. Set the probability of
catching fire at 0.25.
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Once a “tree” catches fire it takes 4 rounds before it is completely burnt down.
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If the neighbours of a tree all completely burn down before a tree catches fire, then that tree survives.
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Examples: suppose a 3 means the tree catches fire
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Example 1: this tree survived 4 rounds so still lives. If the game
ends before this tree has caught fire then it survives.
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Example 2: this tree caught fire in the second round and will take 4  |FandInt{l.42
further rounds to burn to the ground. The game continues until this
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tree (and any other tree that catches fire) has had 4 rounds of B
burning.
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The game continues only until any tree which is alight has had 4 rounds to burn to the ground.
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The variation in results shows that burning is almost chaotic.
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Useful websites to visit are:

http://www.shodor.org/interactive/activities/firel/ and
http://www.ds.uifi.it/VL/VL EN/particles/particlesl.html



http://www.shodor.org/interactive/activities/fire1/
http://www.ds.uifi.it/VL/VL_EN/particles/particles1.html

